Geometry and pump function in cardiac ventricular hypertrophy.
Ventricular pump function can be quantified by the inverse relation between pressure and output, i.e., the pump function graph, which is obtained by varying arterial load without changing end-diastolic volume, inotropic state and heart rate. The ratio of pressure and output, i.e., the peripheral resistance, can be represented in the same graph by a line through the origin. The 2 pressure-output relations intersect in the working point, i.e., the pressure and flow at the prevailing steady state. In normal, anesthetized cats the ventricle appears to be matched to the arterial load in the sense that the working point is found at the optimal power, i.e., the optimal value of the product of pressure and output along the pump function graph. To maintain this matching criterion during pressure overload, the ventricular volume has to remain the same while thickening of the wall takes place: concentric hypertrophy. With volume overload, matching would be preserved with eccentric hypertrophy. Because volume and pressure overloads typically lead to eccentric and concentric hypertrophy, respectively, the matching criterion may be a valuable predictor of the geometric changes found with changes in load. This idea was further investigated experimentally by determining the position of the working point in the perinephritic cat that had 1 kidney removed and the other wrapped in cellophane for 15 to 26 weeks. The working point was no longer found at the optimal power, indicating that either matching was permanently comprised or that the ventricle was still trying to restore matching.